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Homeobox Gene Expression Is Found in Epithelia Destined to Become Skin Appendages 
Noveen et al (p . 711) find that express ion of Msx-1 and Msx-2 
homeobox genes are early markers for the formation of epithelial 
appendages. Homeobox genes are transcription factors that 
contain a conse rv ed DNA sequence ca lled the homeobox. They 
were first di scovered in Dmsophila , in which mutations resulted 
in homeotic transformation; that is, one body part was t rans-
formed into another, e .g., antenna into leg. The vertebrate 
homeobox genes are categorized into several classes, including 
Hox , POU, en, Dl1, and msh. During embryogenesis in 1110use 
and chi cken , Msx-l and Msx-2 have been found to be expressed 
in several sites including n eural crest, pharyngeal arches, eyes, 
limb buds , heart, and teeth . The changing expression of ho-
meobox genes in these organs in association with ep ithelial-
mesenchym al interactions suggests that these genes may playa 
role in embryonic induction. In addition, the Msx-1 gene has 
been shown to playa role in regulating growth and differentia-
tion of cells in cu lture. In studies of the expression of these two 
msh class homeobox genes during development of embryonic 
chicken skin, Noveen and his coll eagues found that both genes 
are expr'essed in ea rly ep ithe lial placodes for skin appendages and 
in the growin g feather bud, but not in the interbud epithelia. 
The follicular expression of both genes was in the region of 
continuous cell proliferation, and when feather bud growth was 
inhibited, the expression of both genes was reduced . The results 
indicate that the function of Msx genes in th e formation of 
epithe lial appendages may be twofold: they make ep ithe lial cells 
competent to becom e skin appendage cells and they al so main-
tain their potential for growth . 
Plakoglobin Binding by Human Desmoglein Requires a Specific Intracytoplasmic Segment 
Roh and Stan ley (p. 720) report that a highl y conserved region 
in the carbo,,), terminus of the intracytoplasmic-cadherin-like 
subdomain in d es mogl ei ns is required for the loca li zation of 
plakoglobin to desmosom es. The major ce ll adhesion junction in 
epidermis is the desmosome. The molec ul es making ttl' the 
desmosome have been divided into two broad categories, plaque 
proteins (plakoglobin and desmoplakin) and transmembrane 
glycoproteins (desmogleins and desmocollins) . Desl110gleins 
may be particularly important in epidermal cell adhesion. First , 
part of the prote in crosses the cell membrane, m aking it available 
outside the ce ll to m ediate cell adhesion. Second, specifi c 
desmogleins have been found to be involved in diseases in which 
epidermal cell s detach from one another, Dsg 1 in pemphigus 
foliaceus and Dsg3 in pemphigus vulgaris. In addition, both 
desmogleins have been shown to bind plakoglobin, and such 
0022-202X/95/S09.50 • SSDT0022-202X • Copyright 
binding may be c riti ca l for assembly or stabi lity of desmosomes. 
To identify the domains of human Dsg that are necessary for 
plakoglobin binding in human keratinocytes, Roh and Stanley 
constructed expression vectors that contained chimeric cDNAs 
encoding the extracellul ar domain of mouse E-cadherin and the 
intracytoplasmic (IC) domain of human Dsg3. They made 
several constructs, each with more of the Dsg 3 1C subdomain 
deleted, and transfected a keratinocyte line (HaCat cells) with 
these constructs. Then, using a mouse E-cadherin antibody, they 
precipitated the chim eric protein. Their data show that although 
the full complement of desmoglein-specific IC subdomains is not 
necessary for plakoglobin binding, part of one of these subdo-
m ains, the IC-cadherin-like subdomain, is critical. Additionai1y, 
they show that this interaction between plakoglobin and Dsg 3 is 
direct and does not depend on other cellul ar factors. 
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Superantigens Do Not Playa Role ill Chronic Plaque-Stage Psoriasis 
Boelmcke et al (po. 725) report that the T-cell-receptor (TCR) 
variable regions from T cells in lesional skin and blood of patients 
with plaque-stage psoriasis are not dominated by those known to be 
associated with superantigens. Activated T -helper cells are a prom-
inent feature in the plaques of patients with psoriasis and have been 
postulated to play an important ro le in the pathogenesis of the 
disease. The factors that lead to the activation of these T cells are 
not known, but the well-recognized observation that patients w ith 
psoriasis often flare after bacterial infection has led to the hypot hesis 
that bacterial superantigens may be involved in the developme nt of 
the skin lesions of psoriasis. T his hypothesis has been further 
supported by investigations demonstratillg a restricted uti.lization of 
specific T-cell receptors in the Icsions of patients with guttate 
psoriasis, but dilferent TCR restrictions h ave been reported in 
dilferent studies. Boehncke e/ ai, in tlus issue, set out to address tlus 
question by evaluating the TCR Va and V f3 regions utilized in bo th 
the blood and skin of patients w ith psoriasis using the polymerase 
chain reaction. They found that although the infiltrating T cells 
from the lesional skin of patients with chronk plaque-stage psoriasis 
did show a restricted TCR repertoire, therc was no enrichmen t of 
the specifi c TCR Vf3 regions that have been associated with T - cell 
superantigens . In addition , although the number of TCR utilizcd 
was less in the skin than in the blood, no consistent utiliza tion of 
any specific Va or V f3 region could be found. T hese stud.ies suggest 
that the T cells that react with superantigens are not the predom-
inant T cell s in the chroluc plaques of psoriasis and that future 
in vestigations into the role of superantigens in the pathogenesis of 
psoriasis should focus on early, initiating events. 
Effects of Topical Retinoids Are Mediated Through RAR-y 
Using synthetic retinoids, Chen e/ al (po. 729) determine that both 
the ill vivo benefit as well as the unwanted side elfects of topical 
rctinoids are mediated through the retinoic acid receptor- 1' 
(RAR-1'). To date three RAR isoform s (I~R-a, f3, and 1') have 
been found . Although these receptors are rughly homo logous, they 
presumably hav~ distinct biologic roles. For exa mple, in skin, the 
messenger RNA for RAR-1' is most prevalent. T rus suggested to 
the authors that RAR-1' might playa critical role in the therapeutic 
elfects of rerinoids in the skin. W hen rerinoids are used topically for 
acne, side elfects including erythema, edema, and scaling com-
monly occur. To determine whether the benefit of retinoid treat-
ment is mediated through a dilferent RAR than are the side elfects, 
Chen and co-workcrs synthesized 11 retinoids with three dilfe rent 
types of chemica l structure . By transient transactivation in cultured 
HeLa cells, all 11 synthetic retiJlOids were found to prefer RAH .. -1', 
e ight showing mlllllnal RAR-a transactivation and three showing 
no RAR-f3-mediated activity. T he authors also applied each reti-
noid to the skin of Rrull0 mice, whkh have an acne-like appear-
an ce to their skin, and also to rabbits to test for irritation. All 
compounds showed reduction of the acne-li)<e condition of the 
skin, but all also produced irritation, and efficacy and irritation were 
correlated w ith RAR-1' transactivation . T hese data suggest that 
irradiation associated with retinoid use may be a reqeptor-mediated 
process so that, if a compound is efl:ective, it is also likely to be 
irri ta tin g. 
UV Damaged Cells Are Found in Lymph Nodes After Irradiation of Skin 
Sontag et al (po. 734) report that after a si ngle dose of ultravio let 
(UV) radiation to the skin , ce lls with. UV -damaged D N A arc 
found in the paracortex of draining lymph nodes. After UV 
irradiation, the number of major histocompatibili ty co mplex II 
cells decreases in ski.n . In mouse skin , these ce ll s consist of 
Langerhans cells. UV is known to decrease th e number and also 
to change the morphology of th ese cell s. Whether the decrease 
in ce ll number is due to cell death, loss of surface markers, or 
migration was not known. To determine definitively whether 
the decrease in cell number was due to migration or to loss of 
m embrane markers, Sontag and her colleagues took advantage 
of a monoclonal antibody (H3) directed specifica ll y against 
thymin e dim ers, which have been shown to be characteristic of 
d amaged cellul ar DNA. Becausc th e au thors irradiated onl y the 
Skill, any cell s w ith thymine dimers and hence detected by the 
H3 antibody must have com e from the irradiated area . T h ey then 
exa mined the draining lymph nodes and found ce ll s sta inin g with 
the H3 antibody o ne hour after ir radiation of skin ; this number 
peaked at 24 hours and then sta bilized. In addition , they found 
no H3 + cells in the blood, a further indication that these ce lls 
cam e from the irradiated skin . Double staining rev ea led that 
cells in draining lymph nodes were La ngerh ans ce lls. T hus, 
UV-damaged immune skin cells actively mig rated to the lymph 
nod es via the alfe rent lymphatics after UV irradiation . 
Human Skin Xenografts Contain a Melanogenic Inhibitor 
Farooqui and colleagues (po. 739) report the uncxpected finding 
that hyperpigmented xenografts conta in a potent inhibitor of 
melanogenesis and melanocyte proliferation . Previous studi es 
have shown that human skin grafts on athymic nude mice 
undergo marked hyperpigmentation and that this is due to an 
increase in size and density of melanocytes. T lus increase in 
pigmentation is also known to be accompanied by an increase in 
m elanogenic enzymes such as tyrosinase, so the authors ex-
pected to find a potent a melanogenic stim ul ator. To their 
surprise, they found that extracts of hyperpigmented g rafts 
contained a 14-kD protein that inhibits both tyros in ase activity 
and melanocyte proliferation, both in a concentration-de p e n-
dent m ann er. Furthermore , the authros show that wh en the iso-
lated protein is added to cultures of human melanocytes, it 
lllhibits tyrosinase activity in a con centration-dependent man-
n er. In addition, the protein significantly reduced tyrosinase 
activity and cell proliferation in a mouse melanoma cell line but 
did not alfeet prolife ration of cu ltured fibrobl asts, indicating that 
the action of the 14-kD p rotein is specific for m elanocytes. T h e 
authors speculate that this protein m ay function as a feedback 
contro l in heavily m elani zed skin and that the relative ratios of 
melanogenic stimulators to inhibitors may determine the ulti-
mate leve l of pigmentation. T his melanogenic inhibitor m ay 
eventu all y be useful in treatment of hyperpigm entation . 
